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(54) LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To provide a lithium secondary battery 
capable of restraining increase in the contact resistance 
between a positive electrode active material and 
conductive agent caused by charge/discharge operation 
of a battery and having an improved cycle characteristic 
without decrease in capacity. 

CONSTITUTION: A positive electrode active material 
used for a positive electrode 1 of lithium secondary 
battery is composed of composite powder in which 
LiaMb02 layer is formed on the surface of LixMny02 p 
powder, where M is one or two kind or more of elements 
selected from transition metal elements such as Cr, Fe, 
Co, NL 




5 3 2 7 



T 




http://www19.ipdl.inpit.go.ip/PA1/result/detail/main/wAAArTa03YDA4... 2008-09-16 



(19) B^BSfWlf (J P) 



02) & M ft !t & 8 <a) 



#BB¥8- 162114 

(43)&»B 8 ^(1996) 6 ^210 



(5i) intci. 6 msmm ffftmmmn f i 

H 0 1 M 4/58 

4/02 C 
10/40 Z 



<21)tfHS#^ 



(22)mKB 



^¥6 -329643 



¥^6^(1994) \2n 2 H 



*g«* «*9t«fc2 FD (4 4S 

(71) A 592132741 

#^;ri*affi±iP(p#nr#y pi5oo«flfi 
02)mwm #p rob 

#^/[|*Sffi±SP4>#BT#y P 1500##J 

(72) 56W# ** S- 

#^Jf|JftSffi±SPtp#BT#7 P1500#ife 

MJ— ft 

(74)ftaA #a± inea bh 



(54) BSWO**] U?^A-^«» 



(57) [SK] 

IS, L i.M^Ojft^OSICL i.MtOa (££T 
HMHCr, Fe, Co, N 1 &£©*£&«tg*©»P 

^6atfnitiaifct4 2aK±07c*T?*«) mi 




4 



T 




—77- 



1 

m^mil iESiSftl^L i,Mn ! 0 2 tL i.Mt 
O2 C^fMHCr, Fe, Co, N i ft£©jg^^ 

mytmwfr e»a«tifc 1 asfctt 2 m&s±.ojtm~c$> 
[«*«2] mmetfcmmz. LixMn y o 2 

:Tx, yB^llO<x^l. 15, 0. 85Sy 

^1. 3 o-r&5) ^©astcL i,Mio 2 (^r-r 

a, bttfn-?tlO<aSl. 15, 0. 8 5SbS 

i. 3 o-ra&-s.) mfiWi$.LTtz.z>-b<D-v$>z>m$imi 

[0 0 0 1] 

3fe©T\ $5tcHt<tt^©iEffifiltlMiClH-r^feCD 
[0 0 0 2] 

[«*©S»] U^^A-^*»CDIEffiffilj»t 

bTSix*;[^-SMfc©«L6fr£-fl£5£L i AO2T* 

St" £ £©Ti*£ U h^btl^'J ^AX 

y^I^fctl^WJBttftS^tl^ L i Mm Oi 

L i MnCh^t?— m<DV^2±-?>13>mtWiL 

[0 0 0 3] b#>b> U^^Ann^hKfttl^U?^ 
[0 0 0 4] — AS 69 ft L i Mn02*m i 

k <fc s Si^sfe*^ e. £i§ 5 £ ©a«aqF 

£ fc S £ £ fc 6 **#-r 

©as cawa^ c z> fc»x*;i^-«a£ij««Tr *. 

? ft* C <fc * tfrf © «fc XS U •> A -T * > 

o««*»*»rsn*«ffi««* b s & £©iit\ u-^r 
[0005] sine>©wjafc*n--g)^m£LTL i,m 

n s O2 *©v>#>£^*£J; OWfe-f^ ££KJ: 

mmw-A-i 4 1 9 5 4#&«) . 

[0 0 0 6] 



(2) #W8-1 6 2 114 

2 

T-5 £ £(ci; DX tf*;HSi£fc*5^T4 V#ift©«&"r 

3»JR £ b T#«*»«Tr*a: £ £ V>o &ffl«tftft«i83 
[0 0 0 7] 

L i 1 M n y O2 £ L i a Mb O2 (u^MIJCr, Fe, 

co, n i ?s£*©a#^M7csg©*^e)Sanfcia* 
fe©t?a&-5. 

[0 0 0 8] WIBiS LixMn s 0 2 
Tx, yttm*n0<x^l. 15, 0. 85^yS 
1. 3 0T*5) S*©gItIL i .MbOz {Z.Z\T2 
a, b(Jfn-eno<aSl. 15, 0. 85^b^ 

1. 3o?m) awwjtaftfcfeeDT?**. 

i» [0 0 0 9] iffijESiStff, Li,Mn,Oj0x, 
yiii0<x^l. 15, 0. 85Syil. 3 0 ©15 
BT&D, He©U^A^>#>«^&4b#>fc:**bT 
W$JT&D, L i 1 Mb0 2 ^©'(tfi7C*M«4 V# 

ia©«ffi-T?^#«Kj6K:W^T-5C r, Fe, Co, N 

i ©U5P^A«^B£fcW&<, #i:LiCo0 2 , L 

i N i O2 #tg^. 

[0 0 10] «*. 

«Xtf^.;P*ii**-r-5L i Mn 2 OiiiT©*ffl(CL i 
C o0 2 Jl*^-r^«^#:&^JtC£S£, HRW^*as 
30 (M^tfMS'Jf^AL i 2 C0 3 tESftr-7>^>M 

n 2 o 3 &^e;wti +x : 2-en-g-u 8 0 0t:ejtTtt 

FCo(NO.)»*»«tfiKiMRa*+»J|»U&«, * 
£©^*£3 0 0~4 0 O'CgftOltiK 

4 J }can;Ph^K;ffr^^£^:< l i Mn 2 c>4f&^*B 

}CL i Co0 2 ©SIl^Mt§-t^So 
[0 0 11] 

•jznmz, -a©'j^ r >AT>^>«^mftti. 
ttu^Av>^f>«-a-Kfl:^*v>^f>©-ag&Ma 

^is^l i ,M b o 2 -p»istiT*o, 

m b it t> © £ j±k br§»©igT^e r e. ft ^fc &m b 
<«*©tttg*^±-r-So 

50 [0012] 



-78- 



3 

mmm but. *mwzx\±*)vmm'L iMn 2 o 4 s 

[0013] HJ£0i| 1 
Ml'Jf^/AL \ 2 COs fcHSftrv^jJ^MnjOj* 
Li:Mn=l. 0+x:2. 0 CD ^;Wt •SSI 

-&u 8 o ox:T*mmn~r&z.t\z£.r)&>&LtzL i 

i + i MniOf ftx^cDn/t;i^hftWt"3:3A;Ph:&7.fc 

oo~4o oiceswjt^w^TffS^-r^^tfc 

iDLiMn 3 04-LlCoOi ft #fc,, 

[0 0 14] _hlHCD^ffiT#?.tlfcffi'gr#:|&*SiE«« 

[0 0 15] £T\ lEffiltt, ±IBiE«S%R«&*Sffi 
fflU ^tl(C«*SiJtbT7-(r5 1 l->^9^^, *!i*^J 
£LT*U^h^7;P:*nx?^>!|i&;fcft8 0:16: 

0. 5mmODy-ht!:tSfLfcf. fgl 6mmfflR 
Jg tC % WL K Tz % <D ft iEffim*#: 6 L TElffi 4 (C 

[0 0 16] ftS2H J**0. 3mmCDDg^Af6ft 
itgl 5mmcDFTOr#Tl5fe^ fti*«#7^LT 

[0 0 17] -fe/^-^3iCt3:*U:/l3tfP->« 

vX?;^-#^-h©?g^« (f«*J±l : 1) tCL 
i C 1 O-tftlmo 1 / \mBLtzb<D%mmLtc* 
[0 0 18] ±SBiEffil, IMI2, -feA°I/-^3. MM 

&£.x$mmnv*>>fs*m^xw.&2 omm, j? 
$i. 6mm(Da-i >mij^<y&nm&ftMhfzo zm 
«»ftA i t-r-s. 
[0019] mmm 2 

mtLxiEmmmM •. mmm •. ^mmommttm^ 9 

0:6: 4tVfz&,mt, mMW 1 t^< IWUtCLT* 

[0 0 2 0] JfcRW 1 
M'Jf^AL is COj t=K'fc-V>^f>Mn20«* 
Li:Mn=l. 0:2. 0 (DWittfcZ <£5ftM, 
Jg-&U 8 0 CCeftTfSMa-r-SiltfciDL i Mn 

mmm 1 ra«fcLTjt«wKi!iB 1 sfsi 

[0 0 2 1] itK^J 2 
J*«fl|lT#j£2ttfcL i Mn 2 OiIEWMtft«ffl 
U IEtt*K2:LTIE*fiM&K : : *S*SI©M 

J±*ft9 0 : 6 : A tVft&JMt. mMM 1 <t£< Rl* 

[0 0 2 2] JtR#iJ 3 



(3) #W8-1 6 2 114 

4 

M'J^AL i 2 C0 3 iH»ft=V>^>Mn 2 Os 
■ttf*8ftn/t;H>Co(OH) 2 £L i :Mn:Co = 
1. 0:1. 9:0. 1 CD ^;Wfc 5 fRS, 
U 8 0 OtSlTiffiit-Sr L i Mni. , 

Coo.iOdjESiSWStSfcfc. Z.<D]EMmWK%:mm? 

mmm itt< ra#fcUTJt««««B 3 * 

ttfpi/t. 

[0 0 2 3] it^M4 
ftMm3X-&$LZntz*L i Mm. 9 C 00. 1 OiiE«ffitl 
JO Mft^ffl U lEMfjR : ««*! : S»ilFJcDS»Jt*ft 
9 0:6: 4 tLftJ^B, t^<HS»CUT 
JttfcWWfcB 4 £fp«L&. 

[0 0 2 4] ^CD«(CLT^SLfc«»A 1, A 2, B 

1, B2, B3, B4(CCV>TCD^M--y--fi7;i/#ttft 

02, 3^-To 

[0025] m2fr%*%mnmPL\\$vcMtmw&B 
i, B3cjfc«bTwsi£*#K<, iM*/KtwfeWfl 

[0 0 2 6] Sfc, H3A»S*«W«»A2tttfc««« 
[0 0 2 7] 02^6L i Mn 2 04(fJCDV>^>CD— 

ft 3 h xmm~rz> ^ t tc ± o , ■s--f^i4HfeWfl-h 

U T v> 3 £ £ £> -5^, fill^i^n /t;p h tc 

SS0Jtab-5J;3(CL i MmOdCDtH^ffiftL i C oO 
2«T*«LfcL iMn 2 0 4 -L i Co0 2 I^iltt 

»ffl§fift©T$-a-^^i^<-y--i'^^#ttft[Bi± 

50 KSISnS: L i C o O 2 ^S*cD^«S^KM^--r 

[0 0 2 8] Sfc, 0 3;fr&#3l^©IE«iS*MIB\ IE 
««*cD#*^JCDaM^^Hffl*ffi(CjfiUU'^;PiC 
*V>T«a— 9--f ^;H*tt**affT*0, LiMn 2 O f 
^T>^>ftn;sVl/hT— gPBMLfcL i Mm-, Co, 
0<©Jttt*ifiB 2, B4tifcR , r*tW6jS»Tf**. 

LiMniO(0(StfiISLiCoO 2 T 
t«l/T^5fc6> L i Mn a Oi©*9rC*«J:5i5:9f 

40 fc, ft^atWiMMLftL i Co0 3 ffft«^XA- 

[0029] fiu. *»wic , 3^Txt:*;M(ijfis^rr 

«>L i Mn! Cm ftMiCt 0, m&Ti^t h ft 

«fflL»?8bft:^ *^HJ[±L i s Mn v 0 2 (Jl^T 
x, ylKn-fn0<x^l. 15, 0. 8 5^y^ 

1. 3 0 Tab 2.) tSWi^Tts-ioiJWA 

liLTIJCr, Fe, N i ^i:<Da^R7C*iCML 
50 T : foW$n?&&o 



-79- 



(4) 



mm¥8- i 62114 



[0 0 3 0] 

[Hi] *^BJcD^Jfi^Mmtc^Sn^>M'J^^A- 

[0 2] SIflAl, JtKMBl, B3tl0§I-y- 



[03] MMB2, B41 

-r ^;pwtt^^-r0T&^»= 
[??^<OTJ] 



1 


IE® 


2 


Mm 


3 




4 




5 


Asm 


10 6 




7 




8 





[01] 



5 3 2 7 





50 100 150 200 

* 'UK (Cycle) 



[03] 




50 100 150 200 

(Cycle) 



-80- 



